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SECTION 6

WEIGHT AND BALANCE

6.1 GENERAL

In order to achieve the performance and flying characteristics which are designed into the airplane, it must
be flown with the weight and center of gravity (C.G.) position within the approved operating range (envelope).
Although the airplane offers flexibility of loading, it cannot be flown with the maximum number of adult %
passengers, full fuel tanks and maximum baggage. With the flexibility comes responsibility. The piiot must
ensure that the airplane is loaded within the loading envelope before he makes a takeoft.

Misloading carries consequences for any aircraft. An overloaded airplane will not take off, chimb or CITISE
as well as a properly loaded one. The heavier the airplane is loaded, the less climb performance it will have.

Center of gravity is a determining factor in flight characteristics. If the C.G. is too far forward i any
airplane, it may be difficult to rotate for takeoff or landing. If the C.G. is too far afl, the airpianc may rotate
prematurely on takeoff or tend to pitch up during climb. Longitudinal stability will be reduced. This can lead
to inadvertent stalls and even spins; and spin recovery becomes more difficult as the center of gravity moves ait
of the approved limit.

A properly loaded airplane, however, will perform as intended. Belore the airplane is licensed, it 18
weighed, and a basic empty weight and C.G. location is computed (basic empty weight consisis of the standard
empty weight of the airplane plus the optional equipment). Using the basic empty weight and C.G. location, the
nilot can easily determine the weight and C.G. position for the loaded airplane by computing the total
weight and moment and then determining whether they are within the APPIoved enveiope.

The basic empty weight and C.G. location are recorded in the Weight and Balance Data Form (Figure G-~
5) and the Weight and Balance Record (Figure 6-7). The current values should always be used. Whenever new
equipment is added or any modification work is done, the mechanic responstble for the work Is required o
compute a new basic empty weight and C.G. position and to write these in the Aircraft Logbook and the
Weight and Balance Record. The owner should make sure that it 1s dope.

A weight and balance calculation is necessary in determining how much fuel or baggage can be boarded so
as to keep within allowable limits. Check calculations prior to adding fuel o ensure against improper loading.

The following pages are forms used in weighing an airplane in production and in computing basic empty
weight, C.G. position, and useful load, Note that the useful load includes usable fuel, baggage, cargo and
passengers. Following this is the method for computing takeoff weight and C.G.
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6.7 WEIGHT AND BALANCE DETERMINATION FOR FLIGET
(a) Add the weight of all items to be loaded to the basic empty weight.

(b) Use the Loading Graph (Figure 6-13) 10 determine the moment of all tems to be carried w the
airplane.

(¢} Add the amount of all items to be loaded to the basic empty weight moment,

(dY Davide the total moment by the total weight to determine the .G, location,

(e} By using the figures of tem {a) and item (d)} (above}, locate a point on the C.G. range and
weight graph (Figure 6-13). 1If the point falls within the C.G. envelope, the loading meets the
weight and balance requurements.

r Arm Aft -

| Datum Moment

| {Inches) } (in-Lbs)

' Basic Empty Weight i

| Pilot and bront Passenger 80.5 27370

- Passengers {kkear Seais)™ 118.1 | 40154 j
Fuel (48 Gallon Maximum) 95.0

§ Bagg&gé* 142.8

i Total Loaded Airplane ] L

The center of graviity (C.G.) of this sample loading problem s af inches aft of the datum line,

Locate this point ( } on the C.G. range and weight graph. Since this point falls within the weight -

C.G. envelope, this loading meets the weight and balance requirements.

IT I8 THE RESPONSIBILITY OF THE PILOT TO ENSURE THAT THE AIRPLANE I LOADED
PROPERLY.

*Jility Category Operation - No baggage or aft passengers allowed.

SAMPLE LOADING PROBLEM (NORMAL CATEGORY)
Figure 6-9
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§ Totals must be within approved weight and C.G. limits. It is the responsibiiity of the pilot to ensure that the

airplane is loaded properly. The Basic Empty Weight C.G. s noted on the Weight and Balance Data Form
(Figure 6-5). If the airplane has been aliered, refer to the Weight and Balance Record for this information,

*Uality Catepory Operation - No baggage or ait passengers allowed.

WEIGHT AND BALANCE LOADING FORM
Figure 6- 11
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LOADING GRAPH
Figure 6-13

SUED: J REPORT:

LY . . o «
27 Delavware State University

oAy Nindims over swarh oor ihe sewnilef



—— ] o ——

LA L L

L .

SECTION G
WEIGHT A

Mg T e L R A T L R R . S

FPORT: VB-780
6-314

TR L .!- T o MR e -.'-.a::.;"'-'-'-.‘!' wrl ot Tty TR T e T e

TSR AW
-~ ?jjf”" :ﬂ- L%i&

ﬁ .:":....Ef.ﬁ. ,_.':.‘a..ﬁ -I.".

T CORPC

e --'.‘;

] E Ti%ﬂi““}ii‘? g

3 wif A&

*a

Fﬂ""’-ﬁ"‘ "'!-"""'"-'_!'-:-H_.-ﬁ. e ;___-.,“;".' o '-_H-:-:ﬁ‘:r-l .W"’""W‘l‘“‘““‘-"

A e TR I A o A e T R oy, L ] O G R R A, o el g i e G T YA LA R L B

O T e T e T M R e L B A

] P N b Ly ul.r | e Ly Hr'l"ﬂ o T R hiinkd: nn N ..|.+J,.1F..!f|.|h'l-l.r-.d HT b LT ||-.

b E LA T T BT H -

ARTILL L .'

== 10

iy L B LY TS G Sy A R A S R T

i e I e T

-

=J ™ T

|

i ;

:: 1

3 -QF |

e r i

T T T Py o . e T T 1 T ==t =LAl rogd Tl et el ey M TR P = el s i L

) i

1

1

I

!

!.' TR A T F il g}

< |
,__é,w

Tl Tt CETINCTE - ey qur o sy Sy e

mmﬁm . CATEGOR |

e g £
—
Tk

B

E
N
9
Pt = iy o eyt T T T T Y wey ot B L P ST e R e T el Hﬁ
L
-
3

L T A1 1d
B,

R i i Sl

ab s e -..,..--:-1'

T N Tt
okl e =

T o e 1

Pl

Zn
= I
= o
. b
] H
H i

o 1= P e g

LILrA
i,

et e ] T

ra L

|

ey o]

LTt

1]

N T T R LI

1 el S v o s

fe

s

b R

el S U

k.1

o=l
u

ot

Z 4

ax

A

s

Pl o '

L

kv ek 1 e =

]
Tl

R e

| ; E -
k)
. [}
; " 1
J.. :
T o o T T T T e e T LN - . a \3
-
= \ H
- E n
| [id a 1
1 H
x i
I.' H
. -
" 3 5 . <
5 : ' i -
M - -
1l L -
¥, H n
i) - 4 4 =
il 72 I rT— - Ly Y i e =ty e = P g e PR Tl iy s oy o e gy e ey T el R ' Ea P Rl e I P I g T pepc g
1 * - . i
H % 3
1 i ! . :
¥ > '
I .
. -
T 3 :
¥ j 1 - : :
i ] i : % : - ;
n \ .1 3 ) .
4 r . .
il = = - ;
o £ 3 i :
nun - Lk ; i -
un - : - :
L o] " H 3 ~
a g Pt A A TR R e e TP Lt mm Tt e A Kn T F gt r e AE o ine Limm L o] ey TN Tyt n g R e o 1 e e A a5 g L em e DR D Ry ey o e BT DT DA L e e i T STl L A kL 2

DATUM

. RANGE Al
Figure 6-1

SUKD: i

‘%**“"“ Delwarare State Univers ﬂ

NEnMdag o wensd oo il pasdd

ORATION
ROKEE WARRIOR




